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(54) PERSONAL IDENTIFICATION FOB 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a device for 
automatically verifying the identity of a person, who tries 
to access his properties to be protected such as an 
automobile, room, building or automatic teller machine, 
and a method for using the device. 
SOLUTION: This device is disclosed in the form of a 
hand-held fob 14 and is provided with a sensor 16 for 
reading biometrological data such as fingerprints from a 
person 12 and a collation part for discriminating the 
detected data by comparing them with a previously 
stored reference image. In the case of matching, the fob 
14 starts exchanging signals with a 'door 10 for 
protecting his property. The fob 14 generates a 
numerical value like a cyclic redundant code from the 
stored reference image, enciphers this numerical value, 
defines it as identity of the person and transmits it to 
the door 10. In order to improve security, the person 12 
registers this numerical value for each door 10 desired 
to be accessed. When the confirmation of identity is 

received from the fob 14, the door 10 compares before the permission of access the received 
numerical value with a numerical value stored during registration. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 



22.12.1998 



(i9)B*B#ffr? (jp> (i2) & pfl 4# if & (a) (inmHmsm** 

#58^11-265432 

(43)&E«B ¥£11^(1999) 9 E28B 



(5Dintci. e imm^ 

G0 6K 19/10 

E0 5B 49/00 

G0 6K 17/00 



wmx. m mxmomi ol (±i2M) 





1$K¥l0-365679 


(71)fflSA 


591169755 








-7-;i^7*u a- • -i yzi—$v— 


(22) tarns 


¥^10^(1998)12^228 












TRW INCORPORATED 




9 9 5 2 6 7 




7 *U#^H*/vf ##144124. U>H 


(32)ffi$fcB 


1997^12^ 22 B 




A— X K U y5 s *> H ■ D— F 1900 


(33)g£fi£fgH 


*H (US) 


(72)§S9i# 










7* U #£*B# U 7*^7^91107, 
















— 461 






(74)fSfflA 


#a± tt* (ft5«) 











(54) [^WO^ft:] <HAf®j7*^ 



F I 

G0 6K 19/00 S 

E 0 5 B 49/00 R 

GO 6K 17/00 V 



(57) [gift] 

l x 7 9 -t x i ± ■? 1 Aora 

[ffft^ft] C O^fili, ^ > K • 7 * 7" (1 
4 ) OjBR?H3?S*i, |t*S:<0 «t 7 
**A (1 2) *»^>«*JR4-t^-«)- (16) ttfclL 
fcf-**, ^*te*fiLTfc££i£Iif£ (3 2) tJt« 
U fJ^^ffT.BB^SP (2 8) fc*£*r. -Sfc*'*ofe 
*§\ 7*7* (1 4) 14, mGWlZ&m-tZ TK7J 

do) fcflre*>£»£HS6-rs. 7 + 7* (i 4) i±. 

%$tlLXi>&&mW@l (3 2) *f>, iKfU5t:S^F-^co J; 

-ttO«Bfc LTK7 (1 0) KiSflri-*. 
J&SfcJ&U, A (1 2) H\ 7^-b^*atrK7 (1 
0) *UiOft<t*^t4o 7*7* (14) *»f>OH 
-te«B«>£«B#K, K7 (10) (i, 7^-fcXfcttirj 

Jttttio 




16 



1 

ff KW*»f K*fLT7*-fe*fc*a4A*K8J1-S 
*E««*f *3ftT» i:»lT7?-t^*lrt4-i:*lif 

* -t * u i ? t *& \f)&llM&&tor- 9 t Jt« u 

. ra-ttWE*-K7u*££aHtu «rEW-tt«Bo* 

[tt*S£] ■■•.•W*3HllE*0«irc*o-C, JSfc, 

x tfitx.. flE-fc > t> o^»iH5fe*W f- * **E 
E«¥ftCfc*U tfrBlftSEIMi^- Kfcisv*-cfcK*: 

M*g3] »*#lE*036«Kisv*-C\ 

ttE-te>-9\ *EE«¥aisJ:traE»&»* , £-i\ % 

[»*£4l »*«3EfkOl6«U*v»-C. 
HrE-tv-9", «EE«¥S*J:0 ! lOTEHI'&«* I feT, bu 

) [flf$*6] flf**3E*W>«1tUfcv»-c, fiirf£££ 

fris&fltfcif •f-fki-^nf -^fbn ->* 7 * i , 
'HESWfcftlK:, tfrEAKiffilMllT*- * tm~1$l 

e K7 taiiaflt-f ^-7x-xi, irEiS 

4, ^tto 

ttE K7i:iotH4? *L*oaifl| $ it Bft* - 1 * 

«1-4£fH$lfc, 

«TE«W«Srt t=»*«H-+ - * #S fc » 

BJieu^-ffcnv y trifle l»EK7**>*fllLfc 
*E*^*-fclftEB»l»**-i:*ffl^T» l*Eft«[ 



(2) 1 1 -2 6 5 4 3 2 

2 

feKtff 4 7?*xofc*U=§i£7*7*£ffl</»J: 7 if 

«K*teBrtf»u*tLT7*-tx Lii if 4^— f *■ 

^S^«0|«(;*EA-ifo**«*!fcli«*»«L, 4- 
&o«fflOfc*KR**M**fia#.f .4 * * i , 
ttE«#i$*iTv»aa£iJtB«*, *E7*-fcXLJ:? i 
f 4 ^ - Hf oiBE-t iut»ttM« t JtR 

b*i-, »E««w*»f?«r«u*t-t*r^-txt#x.4# 

[W*^9] «*«8E«OfiA|fc8ll7*->ru*^ 

ttEWHSWBSr^.fcaftfi^dV 
«TE«M $ *VC v> 4 IffltftttBfe* & ftlt SrSS&f 4 * 

WIEgrti * BK-ffct 4 BWtn v 7 9 i ; . 
ttEffiHMfcft*** *Ei-*»aif'-^ t*U-*E K 
20 7Ki£43HMSgt, trEilHtSfLfcSMta*, « 

»#«t«5Hli=i»Ei— i o X^£>5-z. h fitz i> <r> t 

m cr-*>z> z t immttzm^. mz K7a*i»E«K» 

3fe»f3&fttciti-4i»E»fao7^-tX*4x.4. ilAU 
[M^QS 1 0 ] 9 Elftofi AK80 7 * -fizis v» 

KTEScHtl&i-ri^a^ *E»ttS*tTv»4a6*« 

50 1] »*«9E«0«A«B!l7** r -C*o 

HTEK7KJ:o'C||^S*L^oai«StLfcl»**-tS 

i»E7*rrtK«*»**-t»tti-4^ftt % 

ic, ffrfent-f-fkn v «rEK7**>*«tfcttE 
«t**-k, «rE»»«r**-fc*fflv»T, fris^tr 

W L T 7 ^ -t X L «t d 1 1" 4 jl - ¥ ff> Wl Ht * i K W ( - 
40 tttEi-**ffi"C*-9T, 

!WEA--^#«Mft4flA«W«»0-»-C**-b>* 

ItEtldai L fc^*«5e*fl9 x - 9 i , tiTEfli A^giJItS 
1*3 ftfett L T * 4 X «±^rSl3c^W 7*- ^ t &JRt 
4Xx y 7'i, 

B?E1taj L^^W^^r'- ^*f|»EI6*±*illSE* 
50 -a*«*ofc*fr, »E«R«*Bf**lw*ti-4 7^-t 



3 

me yt u*v»ri»Ei- rant ^ite 

■ Iff 1 3 ] fl|$£ 1 2 SE*0*ifc-e* ct>I 
' K," 

^Sf^-f yfCioT, ttEflAWSUtitSoaffnfl;* 
[ff«14] «f5l2K«<0Sftt*ot, 1 

flJE m§»J *?-fc-v**£«Lfc»£\ iftEISAI&giJ 

'[9H0HV5] tt^ai 2E*o^rffiuiJv»T> ttE 
BirE^Wi s ft r v » * a ^- * * e> ft* * 

*rEft**»*fM-*XT 7 7i, 

*E*r*ffcft«**rE K7UiH«-t-4^x 7 -ft, 

i - TOW f - 9 *tfE K T SXr^t, 

ATE K 7 »c v » Tg&7 n -t x <r> M KHJEJ- - Viz X o 
T*<M^S*i"CV*»*fc, *E«BELfcft*fc*Jfc 

ttfb$*> *E«HK^»r*»K#*-*7**x*^*. 

[BM16] 5E«0^feUiJv»T. *E 

££t:inrtsxx7 7^ jiUx 

iTE K7C*v»r» KT&H»**-iiJ:tJ'K7»flfB| 

- © 5 > V A#*3k&.-t& X -f 7 7 t , 
*TE K7&H*-**E«A»ffl«*USt«+4*-f 7 
7fc, 

»E«5o-€-*ta»offiffl^TOfc*u, SrUfci^ffc 
*HH-* »E«A»ai«»t:JtLTaHR-r4 

*EK7eSt7cH:*©-«fc LT, ffrEflAKBOftS 

'«5&H * - fclfrE K 7 U5- x. £ x f- y 7 t , 

*E* A«W«SO»** - *T»E«»rt £*■ 

»nxf-;^, 

tf E«HHfc* 7- 7 7#, ME K 7 o&H * - J: DOT 
*A«80«»O8Sf*-tfflv»-c. ttEftttfc:!**?- 

ft**i-*7^7*.-artN 

1 7 ] flpftg 1 6 E*W>#ft££v»T, IRE 

K7**, 

*E*AWW«8©ftH*-iJ £ CFtfE K7«f&**- 
*fflv*t\ *EH*KI»*fkS*tfcSclft*:lllKt4atlO 



(3) #E§¥ 11-265432 

4 

OXf-7 7t*ff-*-4, #tto 
W*S18] jE#KJS«$*L^K7CJ:o-C««$ 
i^-Cv»43f*»tr*ti-4 7 * -fc* £ if Ttfeco 

K7K£o'£oo, 7*7rtOJitt-t>*±»c»*«< 

WE7*7*ft»3-ti\ 'KTEi— «F©»tt*ft»S*#' 

ffE«ftU<:»tt^-1l»E7*7F , JU ; Fii>1ftttLT** 

|BI-tt*BW*fi«FU, WE.K7 *.Hft1"4-^r 7 7 

[iS*gl 9] r.8E*W>2rifcfcii^T, pj- 

ttHBtai«-r **E^ T7 7**, 
tTE7 * 7K^v».TiWEWHt*B*«HHki-4^f- 7 

20 flrE K7 v»T*rEmHMIB *»«t+ & * r 7 7 

[»#S2 0] W^fll 9EK^acfc^t, 
tTEfrfrfl:.*^ ? 7*»» Z*»*fttlfc-*-Xf 7 7fc* 

[»*«2 1 ] »**2 0EtfcO#8;IC*v»T, 
frE-«Bt^"fb ! &ife1-Xr7 7^ l»EK7rt 
K43V»T*£U RK7j4>fc*«Lfc&||K7Br**- 

jo £fflv>T, HrEB-tt*B*»e-fl:u, *v»-e«E7* 
HrEZ^tcWWff £ X -r 7 7^\ (-x HE K7 K U 

»t4£iirofiaa*ciisrEi— ft i o r#*. & *ifc&H 

iJV>-C«*Ufc«af K7«p**-*fflv»T*tt*tT-9 ^ 
[0 0 0 1] 

40 mw<»m-tz>ms5m\ -te^tc, hais 

<0#a B a p^7^-tX$r^nri-^>^lC, AOH-tt (i 
dent i t y) t a»WUKffiE1-4 v^r At-Hi"* 

[0 0 0 2] 

[fi&*<7)S#f] ^*J: 0 , »f** (property) 
H 7 * -b X 1" i, tiflj * 2 AO**t<£>£ i tt ^ 

-^^^3 >kT7.--> a> (combiaat io 
n) **1"4tv»-9«ana6^T, ftfc-fctflk *fc 
50 t±a*-frfc*ft (y'f-V^ft) *fflv>T, SR9r^T*(w 



5 

■ * ( s a f e depos i tbox) i%ti%* tf>PBil 

v*&*vCV»* 0 flg#cft££t(±, flUtfs *t7K9 
»lOK7, ■*feli*ffOi»Hft$tt« (ATM: a 
utomatic teller machine) U 

fflttrcflAKN** (PIN) frffe&L&ttft 

' [0 0 0 31 #<«>Biwtii, m&£ifmx7?-A 

(intrusion alarm) MlCiotftl 
(key chain fob)tLXftfr- 

loo 04] ^bt*»4, Aiii*, ftiwuirriiwt 

lit (charge account) OiT^Sl! 
**K7*-fc*-tafc*U7*?*-f-7 ? • *- KOJfc* 

4- H Ali, v><o*»<0/^7- KUil/ 

P INfcfEttLT**, -fJXf-v* • tf-Kfc#Kfli 

RlfcKrivfciji.-* • 77 hWi:7?« JO 

7 7 7?-tX • ij— K^fi^ttii^ 1 !) L 

**, *>*>-?>a,. n>e|.->3>, /-c^7- KfcitfP 
-va /<*7- KifcltP I NfcflEAfflLfcfK * 

«A**»t*i?rtttt*»*4o ^o 

[0 0 0 5] 

Li? ti-4Ao|ant*5t*i:««EL, &%L<nm*x 
*\ J )r-f)\' • ii- K ( s c a n n a b l e card) 

KJsJtfP I N itmt %<t^X'*>Z>o 



Sfl3¥l 1 -2 6 5 4 3 2 

6 

[0 0 0 6] 

®HZ7?-tx L<t 9 i:i-*A<OH-Htta»WU*fflEf 
RWoi»ofc*c, ftR***?ftr 

K7 **Hf^*1"4. *03B»0«K*tft^f#*Utt, 
»aWftA 0-P-:( e'n fr y door) if?^> 

7U, 3c£K7?-fcX-f ^.^t^f^^o 
[0 0 0 7] JfWK-t-LT— JttW^ifctf-ea^'&fc, 

7-fc1-4A*«Sli-4*»aj6*tt (b i ome t r i 
c) f-**K*&trfc>-9-i, «rao«»rtfe»f*». 
KittT7^-tX**1-*ifc*« s nrSitfcA*llttyi- 

fc-*-4AO£»HJti)fctt^-*fc!!te-U £*i 

c> «^ftw**K#**7**x*4;t4#ftfc* 
fis*i6iM-**i jSEEtsaaBft*- k 

[0 0 0 8] JaTCB*-*-4*l6WO|QS«!B-CJ±, -b 
«U iO»*«S{±, A»rTl-&7*7\ «K^9f 

■f-ftn v-y ^ fc % Br^ffcUfcfttttAJ-it-fiHWT'- 
^t*UK7lciS*afll'f >^-7x-Xt*#tfo ii 
ffSftfcft***, ifll^aoilHcAUioT^*^^ 

W*Bf Kit 1" * ^fSO 7*-bx£4x.&o 
[0 0 0 9] UK, *5l^<7)gtt(±, K7tioT|fc4. 



7 

[0 0 1 01 SRff7*:/fcLT5e*-r 
m K # U T 7 * -t X L i -7 t + 2> — if £ f&gij -f 6 £tt 
W»ttB**fc»U *&o«JB0fc*>KlM£i»B«* 

•X L«fc n ttSa- ifo-b >**fc»fcitfc*BttB«fc- 
JfctfcU 2o-o.M«#-S:-f** k S^t=ov»T«JgtfT 
o BB£*tt ( * * - vfflKif) t , ' R-ttBB* K7 

■VWBUf - * fc*K K7fc36SiiHt«£: fc-g-fro 3Sff-S 
ftfcfcOtB fc*BBLfc«-ft\ K7d*«B- 

[0 0 11] «roa»T?je«LfcBAIIfc»l7*-/Kijv» 

K7KJ:o-C«±S*L*o3|fll#tLfc»^4r-* 

[0 0 12] *f«**ftt Lt, *3§9JI±, Ftf 1 * 
ff-r4«AIRSI«SO-«t?*S-t>"9-tcJ:«3r, i- 

fctUI^f- * *\ «AK8UJK»ftt::?ft«iM L 

r * * -y- * t jt«M- &*Tv7t, 
*** o fMBtttfftrtt k*+ 1- -a 7 * -t * i mm 

K7Ufi^Ti— lfoH-tt**tBUfc*&, BfS*>7 
* -fc * £ 4 x. £ till t fm 5 « 4 X f- -y 7* t *■ h A 4 . 
*^&(±, 5El-> fftx^yfCiot, ^AI^SiJ^S 
Wltift * (ISM- S X r v -7 i> ^tt o 

[0 0 13] — |Qfc»SSKiJV»T, *7fftl±, 7*-fe* 
L<fco fct£fc4>KK7KfioVfci#-£ % KKTH 

RgB (wake-up) J * %®tZ>*T 

yft. ne»j * y -t - v l tzm&. mkim 

Wf^h, B*ffcLfcft«*K7UaS«1-4XT7 
i-TOfflf-** K7fc£«-*-**f-y-/fc, 

f7 7k, K7tcisv»Tg^-/n-t:^OWtCJ.— 9"*UJ: 



(5) 1 1 -2 6 5 4 3 2 

tfo : 

[00 14] MK#jei-*uf; $^i:litJXf';7 
l±> K7U£v»T, K7&B***-fc K7»* 

Ht^-tOTV^AW^nXfyTt, K7& 

:B*^*RARJU«»UiSflr*-4*f:7 7*^ 

iO ift«wi£ffl^T<ofc#>lc, &HBH-*-k»*»*^ 

- 1 oat*, « A«jy«SK«n?i-4 ^ f7 7L K7 

2S^n-txo-»tLT, «A««y«S«)&B*-* 
K7C4x4^f7 -ft, «A«80«»O«**-*« 

";7I±, K7«)&H*-liJ:a ! «IABaHKW>««*- 
Hic^ ®ASiSU*I^O<Zr|3+-i5J:y f K70S. 

f -;7,m, CttSr K7K*v»T*fr*"*o 
20 [0 0 15] WL±ff>WR*h. **WI±> i» 

mtotcm&im-zttmfthKioo fin*., 

toa«liJMt4|B|-tt*B^f -t-^KRjgU i*i 
[0 0 1 6] 

l± , M&r ft® U 7 * -t x t i 9 1 1 h h(D 

>fcf*-->3>, KiiilfBAKW** (PI 

40 N) OE«*:M5fc1-S, a^-S-ia-ttt^B^BSOiS. 

[0 0 17] *»Bt=i*l»f, «B*»»f*»K7^-fc 
XLi? tt^Ali, -tOAKHati, S^Lfc^tJ 
M5e*WBSB*#* C t 4-t ^-t^trSHfB 
BtlMfU «K*t*»f**o TK7J tfifiKttitU 
B«Wt*bii)t«»i:a«t*o ft* L < l±, m%®& 

50 BtJfc|W4o 



9 

[0 0 18] El Hi, ««#fc"ff-fr»^to TK7J £H- 

>*r t#Blfrt 1 0 -C^1- 0 KT 1 0 it-f&A 

1 2 li, >MB/%> K^* K«g£l 4 *SMt+*. -<^> /x 
> K^* Kft» 1 4 M\ 7*7" (fob) <->B#t£&£ 
dt3» J T*§4o 7*7*1 4I±, K7 1 0#i£UE*S*l 

fcSflMRi 5 taflrt-So z<Diti-m^mmmx'i±, y 

<08i5^^ f> CO ? - > „ i tz (± § OgL"^/" * - > CO 
<£ n F 1 2 t«B0-r4fto±»aiS*«#tt*'' 

[0 0 19] 1 2tf-t>-*l 6±U»*1*, * 

n 4rtK«*f|LT*4**»»M<fti:ifcttSii.4. 7 

*7*1 4li, ioiWofc*^ '(fiH»)" 
*-S-tro Jfc«oe*, -i5:* f #«b^^, 7 + 7*14 
(±5tE^ 7 -fc- v£ KT 1 0 tCgf"! U K7 1 0 jJ*Hv» 

[0 0 2 0] K71 0»c2|f>*t4itE^ -y-fe-v^ttK 

ojiuri* roKj -t^ut rBttj > ? 

r^n-> (cloning) J 7*n-t^(ri5^TSl» 
•C&ZiiK ZVimittlkL, ^07*7*1 4<0'J/<- 

& o 

[0 0 2 1] (32(1, 7*7*1 4 0±g««SBn a n 5r^ 

2 0, h 9 (2B£««) 2 213^^77')^ 

^■fc^-^i^trifcj^-C**.. -b^-fl 6 li. a— «f 

[0 0 2 2] 7"nt7t • 0 HU 7*n-fcy 

*2 6***» £*Ui, «ilf, RISC (ft'KHH: 

^S^iStt^m^SC (correlator) 28 
.■C*4»ttHS«tffl», SBTCftff?- (CRC) 

3 o , &fflasm*mKim 3 2 , «HHtn ->* ??34 



(6) 1 1 -265432 

70 

& «t (7*7 4 ^- y ) -w^-fflEea 3 6 i& 

trZttfX'ZZo ifc, 7*7*1 4(i, • -f"v* 

-7i-^3 8tt*, -x~F 1 ■ 2.ltZtiiM£X&* 
Kto»f^?iriB»-*-4.o:lfc*:W»*:\ -a-— F • -f. v * 
- 7 x - X 3 8 li, JBtt-t 1 6 fc I v» 

1 oco±»fl-»K* V fc , KUUIt*»f^*ie» 
i"*^* < 1 1 1 o<7)ifilJD**^ > t trfitto R I S C 7* 

■ u amctfiio «r»ili±; B 

10 mmiti ;ftM^Wit6oit(o^n 

' (cropping), Ii<*)-|-/h7^K0 

• ' '.aa*- k-cmu «r»as*tfcB*tt. «SH4 o-c^-r 
i 7 -c *«iiftfBSi »; 7 3 2 rt ■ s it* „ 

*v, a«7*7*-£r^-r-5.-5 i a^t'*ev^-gt)^i-iES^ 

. — «f 75*Ji * »t L 1 5 1 § ME # 7 * -t X T- $ & <t 

20 K-f *dfc#niTHg-e£>*o ^lEIftf^- K-ett, ^4 

3 T-7jrt i 9 ftfcSttBft *fl?.^S15 2 8-K 

«L4 4*ai:TE«»3 2 *t>»fc«*B«k 
BB'fr»2 8li> aUJ-iftft-t/B^T, ^flico 
•fc^ri'jr-f • Ix^A'lcJotTBIKrJklfffSo 

giJL, «^-=*-eLfcB«Ufiv»TnC<||ifc«:tB-r. 7 

+ 7*1 4C0ffl]t(-;J:oT , i, *Ea#rfrS*v5, 0 6 7, 1 
6 2*'-"i*$*LfcaS*, JH'&»2 8ta* 

*-XW. x/OX-ffOH (Bruce W. Eva 
n s e t al. ) ritaMftt!H£*11J (F 

ingerprint Feature Correl 
a t o r) k«i-4WI^I5-t»Ol»l*-m*ltOft^»-:f£^ 

*4ii4tt0':t*. Mftifc®!coS*t L-C, ^^2 
8I±, *4 6±'=-»»**»&1-*-fcj& , 'CS, i*L 

^CRCISSaaOtfiHtflr-J-So ^4 8±tc^1"J;-) 

40 ffiSSlRffi (*7v3» fctT, ^4 8±(07r" 

-ifcff-^-^fflv^T, a.— y • 4 >?-y*--*3 8±co 
■i y t-v ^ - 9 trim $-*t i v> 0 
[0 0 2 3) 14 6±<-)-t«fi:J:ot, SHJCS^F 
•f- (CRC) &±g|S3 O^ftlft^^^i, ^SH^t-- 
J--4»f>*UlL7tJtttttftv» (128eyhtOJ:dft) - 

coHffltt-i§Wofcie>--u «itt$*i-c'</»*-Mf*}8ttB« 

ttH«#iaiCCRC*5fe*Lfc»&-e"b, to ->x 

50 rAC0$^tt^jf^-7Ct(±^v^ o C*tt;ov>T(±J^T 



11 

[0 0 2 4] CRC|#I±7*7'1 4 K life* $ tl/f > 
^•^$*utj&jg-eK7£*«i 5i:JSfHi. #7E 
OK7 1 0U*»*T7***+.6fcA , ::7*7*l 4£1£ 

ffl-t*«ru, - j.— vi 2«*«Dt:K7u re«j b£'7 

£ (□*£#-§-, *fcli-eo«ioiMiHll*) a-— 

<b tlZ a— «f O C R C t H*ft-»t-C*fttt1- 
5yn-t^f*4 0 WAIX, K7 1 0#&R*S»K*frt 

i— Fli, gS1-4l£C, ft 
* fcliftfc<07 * 7 1 4 *3R*»fc#^a*7 7*7* 
*&SttCRC*K7£««l 5tcaSfi-T4. ««*-• 
FT'll, K7£flMBl5l±, A-*¥*ifcli*0««»r 

fli«ti»a#»tT, i-focRct»«t4. -esT* 

n-fc*0-»i: LT, J-— <fl 2UI1, 7*71 4t^ 
4 • 

.10 0 2 5] i»*oJ:^4fllAtt*fe-6'V»#SSiv»3r# 

£, CRCiJ«ty r 7*7'(7)^|3^ : -5f-*-tMS#ltT K 
7U»iB1-4o i»*OJ:7)Sr«A«Bf*»-Cfe, Mx. 

*fc4«A«**#**ttr4*te£^LTv»fc»+*Uf 

L**f*.fc K7 l 0Cti:7^-t^n/;*i:7*7"l 4 
S:flti^, 7*7lii— «f*iJJ:l> f ttittSitrv» 
**»M«fc#J6-r4CRC*aSflr*-4 0 1"4 K7 
1 onuyy 9^ SflJLfcCRCfc, fiftoWJCJt.- 
■f^t^tC^t^CRChik^-t-So -gc^tUf, 
-f-O-x— «f«>fc*C K7**HI*»ii4 0 

[0026] 134(1, 7*7*1 4Jf;l±-?-<7)t(7)iAi 

K7 1 0 tOffi-CgSSftaSfifcTKU 
K7 1 0 . 1 , SftO K7 1 0 . 2 , 

(ATM) 10. 3, *«tO*3>ejL-^ i o. 
^ 4 0(0^^4f^>'^$tLTV^ 0 #K7 1 0(17* 

9 5 0 £^L, K70BBtto J: ? 
»fao»fttff9o 5-K7llf'-^^-X5 2 t 

"tt, tOtta- *f£, a— FO7*7<O£0*jBf-'§-* 
-Sit^x— fOCRC*, K7tttffli-*^*en=Sft 

[0 0 2 7] i— W*n 4*ft»-?-£4fc, &5 
4 -C^i-i •) IC, f**«»^ft$it*v»ttS{r K7 

1 0Ki§M£*L4, ftgSiRJgt LT, icoxx-y7* 
(1, ol- «*K7 1 0KifioV-c<4<h£K, sitftc 

7i oti neuj 3-**a«Hiu ^^s^oo* 



(7) 1 1 -2 6 5 4 3 2 

47*714 d-fco-CgmSft, -#-VC7*7l 4 Ho. 

[0 0 2 8] a— 4 i, K7 1 0(1, ■«< 
•y*-v<o£&(:'Si/.>4£*!>K, &|MH5-*-*J:0' 
ffc*llfr**- 1 t07" > r A*t£f&£1-4 0 ■ 

10 [0 0 2 9] <&S^-Hf^-77^:T*I1, 2 O09Jfl<wrt 
BP*>, r^HJ (■!»*: t?4fti5>*Lft4 tot? 

. KO&&<b;h.O>4) ^ffl^4o Am* %%*-<D 

nit. ziih^-ffi^m^x^y-t-Vim^itir 
*tv»-7f|*ttt#i-*o A«**, *»KB1I*> 

20 ->* t 1*111- 4 i k $ 4 o h . Am k as * b 

-t-^*AC364it t^raET**>4 0 A(l, B<7>£[f* 

i>Zix*fto Z t*'-C#4 0 {5rftfc=te>, BcD2rH*-(i 
flfc<0#{;tflHb*tTv-»4^t>-C*4 0 Lf:#ot, 
^rli^-^TJ^;^ r&TjlSlJ ff^. (backward 
form) ilW7t-y*SttSt, 

JO [0 0 3 0] *»WOH^O|tlt»gltt, &H*-tf* 
*-*0*im«*»iR4fflv»& 0 7*71 4fc±*/K7 1 

tL4C:t(l, *HW*07*7l4li r@5eJ «*>&"$£ <fc 
r/a-5 , f^-^t*1-4C:i:-C*4o EP*>, &Bfii:0*» 
-8:7*70 J- —9 t tt(*:*g*gL^^<'5T-*4o 7* 
70&H*-Ji#K7 1 0U«a$*tT*»>, -f-O^ffl 
ftUSEX-fiC "Ui||fflfltjt?ftv> 0 7*7<0S-^^-ll 
7*7*1 4(Ct&ffl$tt (E13<7)3 6) , &S^'JA-X 

i > v r. 7 U > ^SffiT- 6 H^tr (1 « ^/FfigT-* 4 «t $ 
7n-b-ytf • ^v'i.-;|/2 OOyV^^ii^l^ 
-*f?*fM-4 0 #K7 1 0(1, iKK7^^(I-f€ffl 

i^Cl-tLlf, HF^<07*71 4 t<7>^< y-b-v^C 

[0 0 3 1] 7*71 4*f)i-f^5:fft4t, 7 
^•fe^S*tJ:dtL-Cv>*K7 1 011, &H-»-S+- 
<7)7>rAJt$:f|^L, H5 8fffJ:-)(:, «HHk* 
50 -f 11^(05:^^-^7 *7H^-ft-r 4 „ -^(1, 7*71 
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4 fi, Lfz¥£&WWitmmwm s o i < -gcLT, 

7*7*1 4fi«ffftn-/?>3 4*±, K70&R 

ftCRCCitLT. ^^f&aMr'-fc/B^-C, ZliBf 
■£ffc t fx 7 . -fiB^-ffcC R C tit K7 1 0 t-isffi $ #u 

•CUfRSti, CRCSr«x+ KTlOtt^ i 

i-*50UK7*Hl<J:-?K % ifcli-efUafttorofc 

[0 0 3 2] iORW*»fe % XftWimmttMLffrG®)^ 
<r>T9 ±z<r)tobiz&* t-littt* - 

<b ft J: o o 7 * y l 4 it s A--<f oJMbWfr 

[0 0 3 3] f?n->J 7t7fgftL±HLt 

4, 7*7*<os'S+-t^-f-5c:t**-e§i^ot?, k 
7i±. y n vt-ffrCjff)* y-fe -->*£ n^-r^c: 

U *<0&mtK7*Rlt*?fc-r4R*ciji,»-C, - 

* TOHf-'HI:^ -yfc-vti, v^-ftLO K7UJi|-LT<>, 
1 11 1 ®g%2>i><7)t%Z>o 

[0 0 3 4] K7 1 0 tcC R C fcfcfcJKBHHfcLfcJKBl 
*3MfcU K7*»<bCRC* t lft**t40*|»jh'f4it 

[0 0 3 5] tt±ORW*»^, *»HMu fifrfflftBoa- 
»UiiV»T, »Jr*»fc^4 7$--bxfcMRt.&fc60 

3 4, -^^ffi^ft/^^-^fc/Bv^^ttii 



1 -2 6 5 4 3 2 

itCXI. A* f #<o*44Br*»CW-i - 4 7^-fc^ 

* Htfe^Sii , H^O B W ©>t * KIMB 1= RW L £ 
*5SW«)«ttfij:W|6ffl*»e>aR1-4-i-k4<*^ 
OSMfcWe*»K #IMttlt«>fgH£l9l-CJ:*R£(i . 
*»t 4 ^ o t *f * £ t (iRtt *l <fc -5 o 
[HM^ffijj'.fcRl*'*] 

[0 1 ] fi< ':tt«1-*«»tft»f#»^o K7*H < 

* 0 

[0 2 ] *S&*P3<D±f?fcfl£'£a*,S Zmi~7v v-MH?*. 
[0 3] 02(:ftyn-t'^ • ^Evi-;uco^fiS;8Cp a n 
[04] «HBf*Bt«RJrti3r*»^OK7i:.^H-e3ai 

I^ORfll 

1 0 K7 

10. 1 t^K7 

10.2 *t%<0 K7 

10.3 (ATM) 
10. 4 ?>\£ol-9 

1 2 -x~ r 

1 4 <hS^ > K^;u K88 (7*7*) 

1 5 £ft*8 
16 J&R-teJ'-fr 

2 0 7* a -t ■■/ -t • *ya- ;u 
2 2 h 7 

2 4 ^-/7- } )W,M 
2 6 7* n -fey 

2 8 imm&u 

3 0 aBJCJEffi 1 * (CRC) 
3 2 &»#&Hftffl|gttK 

3 4 Bf-f-ffcnv/^ 

3 6 -fflB*» 

38 i--»f • ^>?-7x-7 
5 0 7i'fii-i' 



(9) 



iffl3¥l 1 -2 6 5 4 3 2 



[IHl] 



102] 




......... 
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L 





22 



-16 



sea 



24 



[0 3] 



— ^ 



42^ ^ 



18 



mm 



RISC 



40 28 



^43 



38 



32 



8 

:-B0 



(CRC)3££g& ™ 



whized 



30 



22 



3r7 



36 



(10) 



iff fflW- 1 1 -2 6 5 4 3 2 



[041 



to.i- 



58 



^7 



W 7 " 



10.2 — s 



(SO) 



(52) 



^ (50) 



<«) 



104- 



ATM: 




(50) 



, * H (52) 



Ci-trs. t/cRQ 



[aaJBj ¥tl0^12B24B 
[¥^«iE 1 ] 

£ A<0|?I-1t i mmz^M-irh git* o T, 

mm&mG® k# l t t ? -t * * a t ^bu -t z 
ffiu&mttMimGyti iz-fttxTf-tziG-tzztift 

fem^tc^fflL, mvmmft*- v\za^xm^ 



%%mftfm%%ofr h mtitzmmm^mm. $ fix ^ 

«S*tfefttt3ft«, ^^<75K{-«rf£A(CJ:o-C^*!)4 



(11) 



1 - 2 6 5 4 3 2 



& 3.— f £ gttttKfltE U 
«fl&tftBftr»K*tLT7*-k* L«t9 if Si- F£ 

ttEl«rtS*iTv»4!S*Wft4: % *E7*-t* L J: ? £ 
«fOi»E-t>**?>»e)*ife}8ttH«i:Jt« • 

i irEfett s *tr v» ***»«s:h**^ 

iriBBWfcft** , irE-a-— v«aif - * fc#fcirE k 
r^asiajflMit, «fE*«siifc»it*«> s 

»^«wBU»E-3-— If »= i- o T^a-S-x. f.W;^t 
B £fc*'««BLfc*&\ IRE K7jWRE«R*t 

*3f**tciti-4i»EBfa«)T^-fc^t4i4, 1BAI8 
gij7*7* 0 

[lt$£ 1 0 J 9 EI&01H AttRI 7 * r Kis 

t\ 

ttEStt*S§£*4¥Sj& f , tfrEtt*$*LTVSSi«& 
SO 7 * 7*0 

[«*3H1 1] K**9EfW>flAWffl7*7*T?*o 
T, IU, 

$TE KT(w«t o Tf££ $ *i^oaSffl| $ *ifc«»4f— S:S 
t, 

l»E7*rrti:#&B^*-£tejfo1-4^gi:, 

x., UEBT^ffcn 1»E K7 *f>£flLfcflE 

Zl*«r^fctiM-¥ftS:-S-tr, fIAa£?ij7 * 7*. 
*Ett*nLfc±*«je*Wf-^*. DtEflAttJtlttH* 

tTEKm l f- * 3&*«rEai*4*ai3e^ 

-St*** o «rE«K*t«3f*WC4tt 4 T * -fc 



ttE K 7 1- v >TfEi — f <0 B Hi 4: itE L 
»fa07i'-t^*4x**»tfattS-«:4^r-/7 , t\ 

t«f*8 l 4 ] if 1 2 E««)*ft-e* o T, I 
79-kX L<fc T fc-fifci&KtfE K7KfioWdl§£\ 

Birfie ne»j *7-fc--;>*£flr-Lfc»&\ ttEflAKBU 

[W*« 1 5 ] R*$ 1 2 EttO*ftU*v»T, ITE 
ITE««'Stt'rV»4«ill4»ffl5g*ttf'-^*»?»ft«[t 
MEft* * «HKb+ 1 XT y ft* 

tttm^tfrmmn vr iz%mtz zrvft, 
tf E K7ic*>^T, *rEWHHfc»«*£« 

IT E K 7 tc J3 ^TfiS7"n -fc x o n KIME-a-— <ffc £ o 

14ff:$Hi-> *E«»*»»f*WUW-r*7^-t^S:4x 
[W*^l 6] ftfcgl 5E«0*ftUfiv>-C 4 frE 
«rEK7H*Jv>T, K7&PBif-f-^-i3J:y f K7S-^Bt 

ate V7£ffl*- trnm® A»ai«»t=aifli+4 ^ r ■? 

7*t. 

tW+-o*f*, IIE«iAaR9HSSUStUT»R1-4 

«rEK7fiS7-n-t^o-»tL-C, ME1@A^SiJ«ll 

0&H*-«r«EK7H4x4X^y7*fc, 

*E* Ai^fRSOft**- *WE«»rt 

^EBf^-fkX r -y -ftf, «TE K70&W*- i3 «t WE 
«AgfcgiJ®fJO$?&*- iffl v>T, »E»ttKr»lt* 

7] fll^l 6E*0*feKli^T, DfTE 

K7j&», 

ttEfi A»ai ®&<r>£wi * - ^ <t uwe k 7 * - 



(12) 



IfrfflW-l 1 -2 6 5 4 3 2 



[1**818] KTKJo-CttKS 

HX^ZmGWllZttt i> 7 ? * X i i— if ^|f,5, fztb<D 

oE»S*4*r y7*£* 
7"fc. 



flrfE K7K«v»-ciWEia|-ttltE*<»K1-4-xf y 7 
l»**2 .0 ] 1 9 E«0*ffiKfiv»T, 

[»*J£2 1 ] IS#*2 0E*O#ifcfciJv»T, 
im^X, «rEHHSfe«B***HfcU *v»^|jrE7* 

•f y 7" ^fto 



7D> h^-yOil 



(72)»9J# yi'f AX -xa-'J> 

7 ^ 'J * Vr-it-T ffl22066, f 

U- h • 7*-;l'X, yx-f 7. 5 7. • 7. h 
- h 929 



(72)%9j# 7— >t- • x7 • * v-tr>-»- 

7^ 'J *-&^H* V 7 * ;U-7ffl90278, 
I/ K> K • tf-^, 7*r > 7- k?> Y ■ V 
-> 2618, 7>*- M > h • kf- 

(72)S&9§# 7*-7> • • x7t 

7^ 'J *-&*B* 'J 7*^-7^90277, 
WOK- If-*, v »;—*-•■? * >f 
220, 3 



